iNestin-Dkk1; 70±7sec vs. 78±11sec; Wall: Control vs. iNestin-Dkk1; 298±7sec vs. 290±14sec; n=9; C). D, Representative images of path tracing in the OF test of 3-and 18-month-old wt animals (% path length centre represents the proportion of distance travelled in the centre to the total distance travelled). E, 18-month-old wt mice spend more time in the centre of the OF than 3-month-old animals (81±6sec vs. 61±5sec; P=0.023; n=12). F, 18-month-old wt mice travel more in the centre of the OF than 3-month-old animals (33.2±1.7 vs. 26.5±1.9; P=0.015; n=12). G, 18-month-old wt mice show significantly decreased immobility in the TST compared to 3-month-old animals.
(49±5% vs. 70±4%; P=0.003; n=12). H, 18-month-old wt mice show increased preference for drinking a 3% sucrose solution in a stress-induced SPT compared to 3-month-old animals. (78±8% vs. 87±8%; P=0.010; n=11). I, Motivation to drink water in the stress-induced SPT is not affected by age (3-vs. 18-month-old mice; 0.0056±0.0004ml/g vs. 0.0052±0.0007ml/g; P=0.198; n=11). I, 11-month old iNestinDkk1 consume significantly more sucrose than control littermates in a basal SPT (control vs. iNestin-Dkk1; 0.132±0.009 ml/g vs. 0.254±0.044 ml/g; P=0.025; n=6-13). J, Control and iNestin-Dkk1 mice do not differ in their water consumption in the basal SPT (Control vs. iNestin-Dkk1; 0.0056±0.0008ml/g vs. 0.0058±0.0005ml/g; n=6-13). BW, body weight; TST, Tail Susupension Test; SPT, Sucrose Preference Test. Statistical analysis: B and C (Centre) and E (Wall) to I, and K, unpaired two-tailed Student's t-test; C (Wall), E (Centre) and J, two-tailed Mann-Whitney Rank Sum Test. *, P<0.05. Results are presented as mean ± s.e.m. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Western blot
NPCs from the SVZ and DG of C57BL/6 mice were isolated from 10 week old wt animals as previously described (Corsini et al., 2009) . DG tissue was dissected out from C57BL/6 mice aged 3 and 9 months. Protein extraction and immunoblotting were performed as previously described (Corsini et al., 2009) .
RNA isolation and qRT-PCR
mRNA of NPCs was isolated using the RNeasy-Mini Kit (Qiagen) and for mRNA extraction of DG tissue the mirVana kit from Ambion was used, both with additional on column DNA digestion (Qiagen). For reverse transcription of mRNA into cDNA Superscript III First-Strand Synthesis SuperMix (Invitrogen) was used. qRT-PCR was carried out using Power SYBR® Green PCR Master Mix (Applied Biosystems) in a 96 well plate in a 7500 Fast Real-Time PCR System Cycler (Applied Biosystems). Primers were: Dkk1 for 5' -CCTTCGGAGATGATGGTTGT-3', Dkk1 rev 5'-GTTCTTGATCGCGTTGGAAT-3', GAPDH for 5'-CCAGTGAGCTTCCCGTTCA-3', and GAPDH rev 5'-GAACATCATCCCTGCATCCA-3'.
Transfection of NPCs
NPCs from the SVZ of 10 week old control, Nestin-Dkk1, or TAM treated control and iNestin-Dkk1 mice were isolated as previously described (Corsini et al., 2009) . Passage three to eight NPCs were transfected with the Neon TM transfection system (Invitrogen). 1x10 5 cells were transfected with 1µg plasmid DNA in 10µl transfection Tips with 2 pulses (30ms width) of 850V. Plasmids used were CMV-eGFP, T7-mCherry and the Wnt reporter 7TGC (Addgene plasmid 24304) plasmid (Fuerer and Nusse, 2010) . Samples were analyzed on a FACS Canto II and FlowJo software.
In situ hybridization
In situ hybridization was performed as described before (Marillat et al., 2002) . Axin2 and Neurosphere assay 8 week old control or Nestin-Dkk1 mice were sacrificed and NPCs were isolated as previously described (Corsini et al., 2009 ). After 9 days in culture, neurospheres isolated from the SVZ were harvested and triturated using a P200 pipette tip. The cells were counted and seeded at a density of 500 cells per well of a 96 well plate in Neurobasal-A medium (Invitrogen) supplemented with B27 (Invitrogen), L-Glutamine (Invitrogen), and the growth factors EGF (20ng/ml; Promocell) and bFGF (20ng/ml, relia tech). Secondary spheres were counted 7 days later, the number of spheres was counted and the diameter of spheres was measured on pictures taken with the Olympus Cell^R widefield microscope with a 2x magnification.
DNA isolation and Dkk1 PCR
The dentate gyrus was dissected out from wt, control and iNestin-Dkk1 animals. Tissue was digested over night at 55°C in 50µl Direct PCR-Tail buffer (Peqlab) and 1µl
Proteinase K (10mg/ml; Roche) and afterwards incubated for 45min at 85°C. PCR was performed using MangoTaq Polymerase (Bioline) and the following primers: Dkk1-loxPfor: 5'-GTGCTCAAACACAAGCCAGTGACGA-3', Dkk1-loxP-rev: 5'-CCCGGGAACTACTGCAAAAATGGTG-3' and Dkk1-deletion-rev: 5'-AGAACTAACCCAGCCCCACAGCAGA-3'.
Immunostainings of vibratome sections
Immunohistochemistry was performed as previously described (Corsini et al., 2009 ).
Primary and secondary antibodies are listed in Table S1 and Table S2 . Hoechst 33342 (Biotrend) was used to counterstain DNA.
Behavioural tests Handling
Animals were habituated to the experimenter before starting behavioural experiments.
Therefore, mice were handled twice daily for 5 minutes. Handling was performed for at least 5 days until the animals showed no anxiety-related behaviour when handled by the experimenter. Behavioural testing was performed using age matched male mice that were three to 18 months of age at the time of testing and at least 8 weeks after TAM treatment.
All experiments and analyses were performed blind to genotypes.
Tests for anxiety-like and affective behaviours Open field test (OF)
The OF is a behavioural test for motor activity and anxiety-like behaviour in mice. In this test mice are placed in the middle of a white wooden box (60cmx60cmx30cm) with an illumination within the box of about 80lux for 6min. Movements are recorded with a top monitored video camera, and analyzed using proprietary high resolution tracking software SYGNIS TRACKER V4.1.14.
Tail suspension test (TST)
The TST (Cryan et al., 2005 ) is a means to assess antidepressant-like behaviour in mice.
In this test animals were subjected to a single trial (t=6 min) of inescapable stress of being suspended by their tail, and as a result they develop an immobile posture. Since C57BL/6 mice tend to climb their tail when they are hung upside-down animals were monitored using an infrared camera. The testing was performed in a sound-proof box under infrared light. Animal mobility was quantified using a flexible piezoelectric film (Measurement Specialities). Mice were individually immobilized on a hook by using a small piece of tape attached to the distal half of their tails. The hook was fixed on a piezoelectric film (Piezo) which in turn was firmly attached to the ceiling of the experimental chamber. The displacement of the piezo generates a voltage differential that is linearly correlated with the amplitude of displacement, in this case motion of the animal. The voltage signal was amplified using an audio amplifier and acquired using custom routines in MATLAB upon digitization at 44 kHz. The data was analyzed in MATLAB by calculating the % duration of immobility during the trial. Those animals, which climbed on their tail, were excluded from the analysis.
Sucrose preference test (SPT)
The sucrose preference test, which is a measure for anhedonic-like behaviour, was performed as previously described (Snyder et al., 2011) . Mice were housed individually and given access to two drinking pipettes, one filled with tap water, the other filled with 3% sucrose for 3 days. No food or water deprivation was applied before the test. Intake of both solutions was measured by weighing the pipettes before the test and every 24h during the test. Position of pipettes was switched after every measurement to exclude side preferences. Basal SPF was measured 24h after onset of the test. Stress-induced SPF was assessed as follows. After 3 days pipettes were removed for 6h to induce thirst and motivate animals to search for liquids. Then mice were given again access to both drinking pipettes and sucrose consumption was measured after 70min. The preference for sucrose was calculated as the percentage of consumed sucrose solution of the total amount of liquid drunk. Sucrose consumption was calculated as sucrose preference after liquid deprivation compared to sucrose preference before liquid deprivation.
Learning and memory tests T-Maze
The spontaneous alternation of the T-Maze that is a readout for working memory and was performed as described before (Corsini et al., 2009) . Briefly, spatial working memory performance was assessed on an elevated wooden T-Maze. Each animal was run on the T-Maze for 4-6 sessions (1 session/day; 4 trials/session). One trial consisted of a sample and a probe run. During the sample run one of the two target arms was blocked according to a pseudorandom sequence (with equal numbers of left and right turns per session, and with no more than two consecutive turns in the same direction) and mice were allowed to explore the accessible arm. Before the probe run (intertrial interval of ~10 sec) the block was removed. On the probe run the mouse was put back into the start arm facing the experimenter and it was allowed to choose one of the two target arms. The trial was classified as success if the animal chose the previously blocked arm. For analysis all trials were combined and % success rate was quantified as (# successful trials/# trials)*100.
Rewarded T-maze
The rewarded T-maze is a modified version of the spontaneous alternation in the T-maze.
Thereby the tendency to spontaneously alternate is reinforced by baiting arms with a food reward. The mice are set on diet and kept at 90-95% of their initial body weight. Both runs in the T-maze are baited with a food reward (50% condensed milk; 50% water). Due to the food reward animals learn to alternate and therefore, the rewarded T-maze is used to assess learning capacity of animals. One Block consisted of 2 sessions per day.
8-arm radial Maze test
The 8-arm radial Maze was used to examine spatial reference learning and performed in a room with distinct spatial cues that could be used to map the location of each arm. As in the rewarded T-Maze, mice were maintained at 90-95% of their initial body weight, and rewarded for successful task execution (reward: 50% condensed milk; 50% water). In this task mice learned to find 4 baited arms in an 8-arm radial Maze where all arms were always accessible. All mice were randomly assigned to learn one of two different baited arm configurations ( Figure S3 ) to avoid any bias by the smell of food of baited arms.
Unbaited arms were alternately used as the start arm. The cut off time to find all 4 food rewards was 300s. The SYGNIS TRACKER V4.1.14 was used to track animal behaviour using a camera placed above the Maze. Time required for successful completion of each trials as well as the number and type of errors were analyzed from these recordings by the SYGNIS TRACKER V4.1.14. Two types of errors were explicitly studied: reference memory errors where the animal enters an unbaited arm and working memory error which is the entry to an arm visited previously within the same trial.
Active place avoidance (APA) test
The active place avoidance paradigm, which is sensitive to hippocampal dysfunction, was used to assess spatial reference memory (Pastalkova et al., 2006; Cimadevilla et al., 2001 ). The test apparatus consisted of a slowly rotating (clockwise at 1r.p.m.) circular platform (86cm in diameter) with a 60° non-moving region as a shock zone ( Figure 5B ).
Mice walked freely on the rotating platform and learned to avoid the shock zone based on the location of visual cues that are located on the walls around the test apparatus. When the mouse entered the shock zone, it received a brief shock at a constant current (500 ms, 60Hz, 0.4mA). Additional shocks of the same intensity and duration were administered every 1.5 s until the mouse left the shock zone. The position of the mouse was tracked by the SYGNIS TRACKER V4.1.14 that analyses images from an overhead camera and delivers shocks appropriately. The SYGNIS TRACKER V4.1.14 was used to compute the delay time till the mouse entered the shock zone for the first time, the number of times each animal entered the shock zone and the time spent in the shock zone. On the first day of the experiment, there was a first habituation trial for 10min without any shock. Then the shock device was turned on, and mice were given eight 10min training trials with an intertribal interval of 10 min. 24h after the last training trial a retention trial without shock was performed to examine long term memory.
Novel Object recognition (NOR) task
The NOR can be used to determine animals visual abilities. In this test mice are placed in the middle of a white wooden box (60cmx60cmx30cm) with an illumination within the box of about 80 lux for 6min. On the first day 2 identical objects are placed with some distance to each other at the center of the arena and the animals have six minutes to explore both objects. More precisely, the objects are placed 15 cm from the walls in the North-South orientation. One object will be placed 15 cm from the West wall, the other 15 cm from the East wall. 24h after the first run the experiment is repeated whereat one object is replaced by a novel one. Movements are recorded with a top monitored video camera, and analyzed using proprietary high resolution tracking software SYGNIS TRACKER V4.1.14. Object exploration is given when the nose of the mouse is closer than 1cm to the object. 
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